which they had positive opinions regarding clinical usefulness and recommendation to patients.
INTRODUCTION
The use of complementary and alternative medicine (CAM) has been increasing worldwide in recent years and CAM has been more frequently used by females than by males. In a general population, women are more likely to use CAM and to be interested in receiving CAM [1] [2] [3] [4] . A cross-sectional study in the United States showed a strong association of female gender with CAM use across ethnic minorities 5) . In patients in northern Israel, women visiting primary care clinics used CAM more often than did men 6, 7) . Several studies have shown more frequent use of CAM by women than by men for chronic and life-threatening illnesses [8] [9] [10] . Corbin et al. reported that there was a gender difference among US physicians regarding their interest in CAM education and that female physicians were more likely than male physicians to recommend CAM for patients 11) .
On the other hand, it has been reported that female students in a medical school had significantly more positive attitudes toward CAM than did male students [12] [13] [14] [15] , but several studies have shown no significant difference in gender regarding attitudes toward CAM 16, 17) . Therefore, gender difference in the for pharmaceutical students. We analyzed data for 1459 of the 1465 students because of 6 gender omissions.
The mean age of the subjects was 21.0 years (age range of 18 use of and attitude toward CAM in university students has not been clarified, although it has been shown that female gender is associated with the use of and interest in CAM in the general population and in patients and physicians. In addition, previous studies regarding gender differences in attitudes toward CAM have focused on medical students. Since the role of CAM in healthcare has become more widespread, it is important to investigate the gender difference in knowledge of and attitude toward CAM in health care profession students.
In our previous study, it has shown that perception of CAM therapies differed depending on the groups of health care profession students 18) . To our knowledge, gender differences in attitudes toward and knowledge of CAM among health care profession students have not been evaluated in Japan.
Therefore, we examined gender differences in opinions, attitudes and knowledge regarding CAM among Japanese health care profession students. We also clarified the difference in the variety of CAMs between male and female students.
SUBJECTS AND METHODS

Study Design and Subjects
We conducted the survey at the University of Tokushima between July 2011 and August 2011. Three hundred and four nursing students, 154 radiologic science students, 74 laboratory science students, 204 nutrition students, 62 oral health and welfare students, 622 medical students, 270 dentistry students and 410 pharmaceutical science students were enrolled.
Twenty students in the postgraduate course of midwifery were included in the group of nursing students.
Instrument
The questionnaire used in this study consisted of two parts. 
Sources of CAM information
The sources of CAM information for male and female students were television, books and magazines (59.9% and 61.5%, respectively), friends and family (16.8% and 17.8%, respectively), internet (8.7% and 6.5%, respectively), lecture (8.9% and 7.9%, respectively) and drug store (4.7% and 5.7%, respectively). There were no significant differences in the proportions of sources of CAM information between male and female students.
Personal experiences with CAM
As can be seen in Fig. 2 , personal use of aromatherapy and yoga by female students was significantly more frequent than that by male students (p < 0.01). On the other hand, use of acupuncture, chiropractic, psychotherapy, music therapy, balneotherapy and qigong by male students was significantly more frequent than that by female students (p < 0.05).
Interest in CAM
The proportions of female students who had interest in all CAMs except for Japanese herbal medicine and qigong were significantly higher than the proportions of male students (p < 0.05) (Fig. 3 ). There were no significant differences in interest in Japanese herbal medicine and qigong between male students and female students. Female students had high levels of interest in aromatherapy, massage, yoga, chiropractic and Japanese to 29 years). The mean ages of male and female students were 21.6 and 20.6 years, respectively. The numbers of male and female subjects were 574 and 885, respectively, and the proportions of male and female subjects were 39.3% and 60.7%, respectively. The numbers and proportions of male and female subjects in each health care profession are shown in Table   1 . There were 298 (20.3%) first-, 365 (24.9%) second-, 349 (23.8%) third-, 318 (21.7%) fourth-, 81 (5.5%) fifth-and 55 (3.8%) sixth-grade students.
Knowledge of CAM
As can be seen in Fig. 1 , the proportions of female students with sufficient knowledge or a little knowledge of massage, chiropractic, Japanese herbal medicine, aromatherapy, diet, dietary supplements, psychotherapy, yoga and music therapy were significantly higher than the proportions of male students (p < 0.05). Female students had high levels of knowledge of yoga, dietary supplements, Japanese herbal medicine, aroma- Japanese herbal medicine and psychotherapy, while male students had positive opinions regarding the willingness to recommend massage, Japanese herbal medicine and psychotherapy.
DISCUSSION
In the present study, we showed that female students had higher levels of knowledge of and interest in CAM therapies except for Japanese herbal medicines and qigong and had more positive opinions regarding willingness to take lectures, clinical usefulness and willingness to recommend to patients except for Japanese herbal medicines and qigong.
Similar to this study's findings, previous studies have also shown that female students had more positive attitudes toward CAM than did male students 12, 15, 19, 20) . In health sciences students, female students were also shown to have a significantly more positive attitude than male students regarding the use of CAM 21) . Female students are more open to ideas and theories supporting alternative forms of medicine than are male students and have more of a tendency to accept CAM than male students 22) . It has been reported that there was a significant difference between opinions of male and female pharmacy students regarding placebo effects of CAM and that more female students than male students thought that CAM approaches held promise for treatment of symptoms and diseases 23) . Since male medical students were more likely than female medical students to believe that complementary medicine is not scientific and that it should not be taught in medical school, Furnham et al. suggested that male students seem to be more skeptical about complementary medicine than are female students 22) .
Female students may be more proactive in their health beliefs towards preventive care and have more positive opinions for the importance of CAM in health care than male students.
On the other hand, several studies have shown no significant gender differences in attitudes toward CAM 16, 17) . We enrolled not only medical students but also nursing students, nutrition students and pharmaceutical science students. It has been
shown that nursing students are familiar with CAM. Baugniet et al. reported that nursing students regarded massage, chiropractic and acupuncture as being useful 24) . Kim et al. reported that massage and meditation were the most familiar therapies for nursing students 25) . Halcon et al. reported that the CAM therapies rated most highly by nursing students in terms of effectiveness were acupuncture, massage, chiropractic, supplements and prayer 26) . These CAM modalities are familiar for nurses because many of these modalities are similar to nursing herbal medicine, whereas male students had high levels of interest in Japanese herbal medicine, massage, psychotherapy and supplements.
Willingness to take lectures on CAM
As can be seen in Table 2 , the proportions of female students with willingness to take lectures on CAM except for qigong were significantly higher than the proportions of male students (p < 0.05). Female students had high levels of willingness to take lectures on aromatherapy, Japanese herbal medicine and yoga, while male students had high levels of willingness to take lectures on Japanese herbal medicine, psychotherapy and supplements.
Opinions regarding clinical usefulness of CAM and willingness to recommend CAM to patients
The proportions of female students who had positive opinions regarding the usefulness of all CAM therapies except for Japanese herbal medicine and willingness to recommend all CAM therapies to patients except for Japanese herbal medicine were significantly higher than the proportions of male students (p < 0.05) ( Table 2 ). Both female and male students had positive opinions regarding the usefulness of Japanese herbal medicine and willingness to recommend Japanese herbal medicine to patients. Female students had positive opinions regarding the usefulness of massage, Japanese herbal medicine and psychotherapy, while male students had positive opinions regarding the usefulness of massage, Japanese herbal medicine and psychotherapy. In addition, female students had positive opinions regarding the willingness to recommend massage, ed that both male and female students gave the highest rating for chiropractic, though female students gave more positive ratings for acupuncture, chiropractic, herbal medicine, homeopathy and osteopathy than did male students 12) . In Israeli medical students, more female students than male students showed an interest in phytotherapy 27) .
Interestingly, female students in our study had high levels of interest, experience and willingness to take lectures for arointerventions such as touch, massage and stress management.
Thus, these types of hands-on care have been routinely taught in nursing education, and CAM modalities such as massage, chiropractic and psychotherapy are likely to have high acceptance by nursing students as basic nursing skills.
We found that levels of interest in CAM modalities were different in male students and female students. Female students had high levels of interest in aromatherapy and yoga, while male students had high levels of interest in Japanese herbal dents, but the percentages of both male and female students who obtained information on CAM from lectures were small.
The significance and necessity of incorporating CAM into educational curricula in order to meet patients' needs have been increasingly recognized in recent years 26, 30) . The interest in CAM may be different between male and female students if the opportunity for CAM lectures increases.
This study has several limitations. First, the reliability of answers could not be verified since we used a selfadministered questionnaire. Second, the subjects were health care profession students who had a strong interest in health care. In addition, opinions and attitudes may differ among health care profession students. Baugniet et al. reported that perceptions about the usefulness of CAM therapies differed among groups of health profession students 24) . The grade in students may influence knowledge and attitudes regarding CAM. It has been reported that the effectiveness of CAM was rated lower by third-year students than by first-year students 19) . Desylvia et al. also reported that personal use of and favorable attitudes toward CAM in third-year students were less than those in first-year students 31) . In addition, previous studies demonstrated that students' desire for CAM education declined with progress through medical school 19, 32) . These differences may be due to an increase in opportunities for contact with patients in whom effects of CAM were not found through time. Finally, this study may not be representative of students as a whole since questionnaires were distributed to students attending lectures.
In conclusion, female students are more likely to have positive and favorable attitudes toward CAM than are male students in Japan. In addition, the CAM modalities that female students had high levels of interest in, experience with and willingness to take lectures on were aromatherapy and yoga, but CAM modalities for which they had positive opinions regarding clinical usefulness and willingness to recommend to patients were Japanese herbal medicine, massage and psychotherapy. On the other hand, CAM modalities that male students would recommend to patients were the same as CAM modalities that they had an interest in and experience with and would like to take lectures on. Further studies on gender-specific preferences regarding CAM are needed.
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matherapy and yoga, but CAM therapies for which they had positive opinions regarding clinical usefulness and willingness to recommend to patients were Japanese herbal medicine, massage and psychotherapy. On the other hand, CAM modalities for which male students had high levels of interest, experience, willingness to take lectures, positive opinion regarding clinical usefulness and willingness to recommend to patients were common modalities such as Japanese herbal medicine, massage and psychotherapy. In other words, female students felt unsure about the clinical usefulness of and had hesitation about recommending aromatherapy and yoga to patients even though they had interest in and experience with these CAM modalities and would like to take lectures on these modalities. However, CAM modalities that male students would recommend to patients were the same as the CAM modalities that they had an interest in and experience with and would like to take lectures on. This difference between male students and female students is very interesting. Female students may feel that there is a lack of evidence for clinical usefulness of aromatherapy and yoga.
With regard to personal experience, general surveys of university students have demonstrated that female students are more likely to use CAM personally 13, 14, 20, 23) and that male students have more negative attitudes 28) . Female students were more likely to have personally used aromatherapy or reflexology than were male students 29) . Wilkinson et al. also reported that the frequency of aromatherapy by female students was significantly higher than that by male students, while there were no gender differences in other CAM therapies 28) . In the present study, the CAM modalities that been used personally by male and female students were different. Female students had more frequently used aromatherapy and yoga, while male students had more frequently used acupuncture, balneotherapy, chiropractic, music therapy, psychotherapy and qigong.
Both male and female students had an interest in Japanese herbal medicine and had positive opinions regarding willingness to take lectures on, clinical effectiveness of Japanese herbal medicine and willingness to recommend this CAM to patients.
In Japan, the content of CAM education in schools is mainly Japanese herbal medicines and acupuncture. Pharmaceutical 
